Friction Stir Welding on the External Tank 
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Friction Stir Welding on the External Tank 
Friction Stir Welding - Agenda 
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Friction Stir Welding on the External Tank 
Objective 

Increase the Safety, Reliability, & Producibility of the ET by 








Friction Stir Welding on the External Tank 
FSW Process Overview 



below the top surface 

- Frictional heating from the rotating tool plasticizes the material between the anvil 
and the shoulder. The rotating tool is then traversed along the weld seam, 
generating a combination of extrusion and forging between the tool shoulder and 
the anvil resulting in a ductile, high strength, solid state weld. 



Friction Stir Welding on the External Tank 

FSW/Fusion Process Comparison 



Q> 

c &I 

« Si c 

ft. </> * 

C C o' 

35 fl) 5 
_ Ui V) ^ 

.1 ? ?.! 
s ess 

u. 


■Q O) ^ & "Sr 05 

5 «l si* 

<S S £ aSSS 

>, (fl ^ RJ <5 «5 «5 

5 v- <D O 5 5 5 
.»oJ5 0 ooo 
^ o 3 c «o « « 

(o m a. ^ o o o 


■2.5> 

O V) 

0) JS> 
o Q 

*> §-.§ 

■|3« 

|s 8 

« *2 5 

co <0 O 


Q) ^ -5 «} 

1 S,~ ■£ ^ g g 

e I s s § 1 1 

3 o 2 5 ^ ® S 

o £ £ S ^ cc Q. 


.§ § 

05 O 

"5 -2 

C/5 <D 

]fi 2 

3 O 

■Q £ 
^ 0) ^ 

S -c E- 

</> o -S 
u. co ft. 


5 -o 

^ s 

fro} 

Q c 
Q> O 

o»*-s 

C 2 

5 o 
ft. cc 


C v> 

.o qj 

■t; a 

S i? 
> O K 

S> ft. v - 

JO 05 £ 
£ •£ 

*S IB 2 


co o ft. 









CD 


c 

a 

"c 5 

ji> 

Q) 

£ 

C 

o 


V) 


(0 

V) 

Q) 

O 

O 


(0 
c 
.2 £ 

§ ^ 

«t 2 


■C 

§> 

o 


2 > a) 

•2 £ 

"O ^ 

> 110 

*2 K-. «s 

s ill E 

n m 


h- 

.£ 

H> 

C* 


t 3 

Q> 

CO 

CS 

£ 

o 

c 


e 


CO 

co 

.C CD 
*= C 
g> -c 

C O) 

£ a 

45 O 
CO K 

■Q 'O 

£ S 

£ £ 

a a 

E .§ 

i i 


42 

c 

Q) 

5 


§ 


Q) ■ft; 

g 6 

CTJ CO 

*c § 
c 5 

UJ tJ 

o c 

5 * 

cb O) 

g> .2 

9 -ic 

C JP 

1 ] 

Q. ^3 

C Q) 

£ cc 


i i 



.2 

CC5 

t 

DC 

■D 

S 

■£ 

i 

Q> 

DC 

■O 

Cb 

O 

■§ 


C 

£ 

03 

CL 


1 



1 


-Q 


re 

re 

re 

o 

o 

’ 5 . 

> 

5 

0 

’ 5 . 

H- 

< 

H 

C 

c 


o 

o 

£ 

CO 

’ 5 i 

<0 

3 

3 

LL 

UL 

U. 


C 

o 

» 

3 

LL. 


§ 2 SSKg • 

* f>'. y 



i 4 


i|)6uaj;s Q|!suai ejeuijii n 



: m <» tf? ■ - >*. ; rj; - " - - - 


0 

1 


-450 -400 -350 -300 -250 -200 -150 >100 

.;•];••. ■? | . !: ■ i ' . • . j ' ; : • ; ' \. \ ' ' . ; 

Temperature deg. F 



Friction Stir Welding on the External Tank 

FSW Process/ET Benefits 
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FSW Will Improve ET Safety, Reliability and Producibility 



Friction Stir Welding on the External Tank 
Implementation Status - Development Work 







Friction Stir Welding on the External Tank 
Implementation Status - Process 




Allowables/Characterization Test Plan 


Friction Stir Welding on the External Tank 

Project Status - Development (In Work) 

• Process Mapping 






Friction Stir Welding on the External Tank 

Implementation Status - Tomorrow’s FSW Tooling 
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Friction Stir Welding on the External Tank 

Implementation Status - FSW Tooling 
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Tool Design is Complete and Fabrication Started 



Friction Stir Welding on the External Tank 

Implementation Status - Production Tooling 
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Friction Stir Welding on the External Tank 

Implementation Status - Production Tooling 
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Friction Stir Welding on the External Tank 

Implementation Status - Facility Modifications 
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Facility Modifications are Ahead of Schedule 




FSW Improves ET Safety Margins, Reliability and Producibility 



